19 Allopolyploidization, genome duplication through interspecific hybridization, is an important 20 evolutionary mechanism that can enable organisms to adapt to environmental changes or 21 stresses. The increased adaptive potential of allopolyploids can be particularly relevant for 22 plant pathogens in their ongoing quest for host immune response evasion. To this end, plant 23 pathogens secrete a plethora of molecules that enable host colonization. Allodiploidization 24 has resulted in the new plant pathogen Verticillium longisporum that infects different hosts 25 than haploid Verticillium species. To reveal the impact of allodiploidization on plant pathogen 26 evolution, we studied the genome and transcriptome dynamics of V. longisporum using next-27 generation sequencing. V. longisporum genome evolution is characterized by extensive 28 chromosomal rearrangements, between as well as within parental chromosome sets, leading to 29 a mosaic genome structure. In comparison to haploid Verticillium species, V. longisporum 30 genes display stronger signs of positive selection. The expression patterns of the two sub-31 genomes show remarkable resemblance, suggesting that the parental gene expression patterns 32 homogenized upon hybridization. Moreover, whereas V. longisporum genes encoding 33 secreted proteins frequently display differential expression between the parental sub-genomes 34 in culture medium, expression patterns homogenize upon plant colonization. Collectively, our 35 results illustrate of the adaptive potential of allodiploidy mediated by the interplay of two sub-36 genomes.
8 151 chromosomes (S1 Table) . Six out of 45 and 4 out of 44 sequence contigs in strains VLB2 and 152 VL20, respectively, were flanked on both ends by telomeric repeats and therefore likely 153 represent complete chromosomes (S1 Table) . For comparison, V. dahliae strains have 8 154 chromosomes [46] .
155
In allodiploid organisms, parental origin determination is elementary to investigate 156 genome evolution in the aftermath of hybridization. As species D1 is phylogenetically closer 157 related, and consequently has a higher sequence identity, to V. dahliae than species A1, V.
158 longisporum genomic regions were previously provisionally assigned to either species D1 or 159 A1 [39] . Here, we determined the parental origin of V. longisporum genomic regions more 160 precisely. The difference in phylogenetic distance of species A1 and D1 to V. dahliae caused 161 that V. longisporum genome alignments to V. dahliae displayed a bimodal distribution with 162 one peak at 93.1% and another peak at 98.4% sequence identity that represent the two parents 163 with a dip at 96.0% (S1 Fig) . In order to separate the two sub-genomes, regions with an 164 average sequence identity to V. dahliae of <96% were assigned to species A1, whereas 165 regions with an identity of 96% were assigned to species D1 (Fig 1) . In this manner, 36 263 nonalfalfae (Wilcoxon rank-sum test, P = 0.09, VLB2 based), species that have the same last 264 common ancestor with A1 as V. dahliae ( Fig 3A) .
265
To find evidence for accelerated evolution in both V. longisporum sub-genomes, we 285 longisporum orthologs that are present in two copies: one in the species A1 sub-genome and 286 one in the species D1 sub-genome. In total, 7,469 and 7,411 of these expressed gene clusters 287 were found for V. longisporum strain VLB2 and VL20, respectively. Reads were mapped to 288 the predicted V. longisporum genes of which 51% and 50% mapped to species A1 homeologs 289 and 49% and 50% to the species D1 homeologs, for strains VLB2 and VL20, respectively, 290 and thus we observed no general dominance in expression for one of the sub-genomes. Over 291 60% of the V. dahliae genes are not differentially expressed compared to A1 and D1
292 orthologs, indicating that the majority of the genes did not evolve differential expression 293 patterns (Fig 4) . In total, 29.6% and 24.2% of the genes are differently expressed compared to 294 V. dahliae orthologs in the species A1 and D1 sub-genomes, respectively (Fig 4, VLB2 295 based). The significantly higher fraction of differentially expressed A1 genes (Fisher's exact 296 test, P = 4.3e-13) corresponds to the more distant phylogenetic relationship of A1 with V.
297 dahliae than of D1. Intriguingly, however, significantly less D1 genes (18.5%, VLB2 based)
298 were differently expressed to A1 homeologs than to V. dahliae orthologs despite the larger 299 phylogenetic distance between Verticillium species A1 and D1 (Fisher's exact test, P < 2.2e-23 524 dGC gene = 2 * GCgene GCgene + GChomolog
525
(1)
526 GCgene = GC% of gene 527 GChomolog = GC% of homolog 528 dGC gene = GC ratio from the mean GC% value 529 530 Gene conversion and genomic rearrangements 531 Genes occurring in multiple copy were identified using nucleotide BLAST (v2.6.0+) and the 532 sequence identity between these genes was determined. Here, hits with a minimum subject 533 and query coverage of 80% were used.
534
The VLB2 genome assembly was aligned to VL20 to identify synteny breaks using 535 NUCmer, which is part of the MUMmer package v3.23 [74] . Subsequent alignments were 
